What is claimed is : 



1. A piezoelectric/eledtrostrictive device 



comprising : 



at least an actuator sec/tion including a 
piezoelectric/electrostrictive element secured onto thin 
plate sections made of metal with an adhesive intervening 



therebetween , wherein : 

an actuator sec 
member including jft 
are composed of piezoepLec 
electrode films. 




ns true ted by a multilayered 



more actuator films which 



ostrictive layer and 



The piezoelectric/electrostrictive device 



according to claim l/w5ereih a plurality of electrode 



films, which are included in 



are stacked alternately, and 



identical voltage is applie 



said multilayered member for 



constructing said piezoelectric/electrostrictive element. 



1 



they are connected so that an 
to every other layer. 



3. The piezoelectric/electrostdrictive device 
according to claim 1, wherein said/multilayered member is 
composed of ten or less said actuator film* 



4. The piezoelectric/electrostrictive device 
according to claim 1, wlierein said actuator film is formed 



by means of a thick film printing method. 
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5 . The piezoelectric/electrostrictive device 



according to claim 1, 
in-plane direction, ^|hicK 
projection plane of eac 




every other layer, is not more than 50 \xm. 



positional discrepancy Dn an 
said electrode films disposed as 



6, The piezoelectric/electrostrictive >device 
according to claim 1, wherein said adhesiv^nas a thickness 
of not more than 15 \xm. 



7. The piezoelectric/electrost/rictive device 

/ ******* *VCi w> ^ _ 

F 

according to claim 1, wherein a^^i\derlying layer ^.s formed 
on a surface of said piezoelectric/electrostrictive element 



opposed to said thin plate section 



8. The piezoelectric/electrostrictive device 
according to claim 1, wherein one or more holes or recesses 
are formed at least at ar portion of said thin plate section 
at which said piezoelectric/electrostrictive element is 
formed. 



9. The piezoelectric/electrostrictive device 
according to olaim 1, wherein at least a portion of a 
surface of said thin plate section, on which said 
piezoelect/ic/electrostrictive element is formed, is a rough 
surface . 
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10. A piezoelectric/electrostrlctive devipe comprising 
a pair of mutually opposing thin plate sectionfs made of 

* metal and a fixation section for supporting /said thin plate 
sections , and including an actuator secticm with a 
piezoelectric/electrostrlctive element fixed on at least one 
of said thin plate sections by the aid of an adhesive, 
wherein : / 

a stacked type piezoelectric/jelectrostrictive element 
is composed of a plurality of pieszoelectric/electrostrictive 
layers and electrode films; and/ 

said electrode films, whiLch contact with upper and 
lower surfaces of said respective 

piezoelectric/electrostrictive layers, are alternately led 
to opposite end surf aces ,/ and end surface electrodes, which 
electrically connect saxd respective electrode films 
alternately led to saia opposite end surfaces, are 
electrically connected to terminals which are provided on a 
surface of an outermost layer of said 

piezoelectric/electrostrictive layer and which are arranged 

J 

while being separated from each other by a predetermined 
distance respectively. 

11. The piezoelectric/electrostrictive device 
according to claim 10, wherein said stacked type 
piezoelectric/electrostrictive element has a substantially 
rectangular parallelepiped- shaped configuration. 
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12. The piezoelectric/electrostrictive device 
according to claim 10, wherein said predetermined distance 
between said terminals is not less than 50 jxm. 

13. The piezoelectric/electrostrictive device 
according to claim 10, wherein at least one of said 
terminals and one of said end surface electrodes are 
electrically connected with each other with an electrode 
film having a film thickness which is thinner than those of 
said terminal and said end surf ace electrode . 

14. A piezoelectric/electrostrictive/device 
comprising: / 

a pair of mutually opposing thin p4.ate sections, and a 
fixation section for supporting said j)chin plate sections; 
and / 

one or more piezoelectric/elejctrostrictive elements 
arranged on at least one thin platte section of said pair of 
thin plate sections, wherein: / 

a minimum resonance freajuency of said device structure, 
which is obtained when an object member having a size 
substantially equivalent t/o that of said fixation section 
exists between open ends/of said pair of thin plate 
sections, is not less than 20 kHz, and a relative 
displacement amount between said object member and said 
fixation section is iiot less than 0.5 p at a substantial 
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applied voltage of 30 V at a frequency which is not more 
than 1/4 of said resonance frequency* 



15. The piezoelectric/electrostrictive device 



according to claim 14 , wherein 

an adhesive intervenes bettaeen said 
piezoelectric/electrostrictive (element and said thin plate 
section; and 

said adhesive has a thickness which is not more than 
10 % of a thickness of said piezoelectric/electrostrictive 
element . 



16. The piezoelectric/electrostrictive device 
according to claim 14, wherein: 

I 

said one or more piezoelectric/electrostrictive 
elements are arranged on one (thin plate section of said pair 
of thin plate sections; and 

a thickness of said one thin plate section is thicker 
than a thickness of the other thin plate section 



17. The piezoelectric/electrostrictive device 
according to claim 14, wherein: 

said object member intervenes between said open ends of 

ijiions, and wherein: 



said pair of thin plate sec 

a distance concerning 
between a boundary portion 



said pair of thin plate sections 
with respect to said object 



member and a boundary portion with respect to said fixation 
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section is not less than 0.4 ran and not more than 2 mm; and 
each of said pair of thii plate sections has a 



thickness which is not less t 



lan 10 pm and not more than 100 



\xrc\ 



18. The piezoelectric/eilectrostrictive device 



according to claim 14 , wherein said 



In 



piezoelectric/electrostrictive element is constructed by a 
multilayered member including at least three or more 
actuator films which are composed of 

piezoelectric/electrostrictive layers and electrode films. 



19. The piezoelectric/ 
according to claim 18, where 



electrostrictive device 



Ln said 



piezoelectric/electrostricti /e element is composed of said 
multilayered member having tjen or less actuator film. 



20 



The piezoelectric/electrostrictive device 



according to claim 18, wherein said piezoelectric/ 
electrostrictive layer has a thickness which is not less 
than 5 \xm and not more than 30 jxm. 



21. The piezoelectric/electrostrictive device 
according to claim 18, wherein said electrode film, which is 
interposed at least between said 

piezoelectric/electrostrictive layers, has a thickness which 



is not less than 0.5 'pin and not more than 20 ^tm- 
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s™"5i 



to 



22. The piezoelectric/electrostrictive device 
according to claim 18, wherein said plurality of electrode 
films, which are included in sa/d multilayered member for 
constructing said piezoelectric/electrostrictive element, 
are stacked alternately, arm they are connected so that an 
identical voltage is applied to every other layer. 



23. The piezoelectric/electrostrictive device 
according to claim 22, wherein said piezoelectric/ 
electrostrictive element is formed such that only a first 
piezoelectric/electrostrictive layer, or both of a first 
electrode film and a first piezoelectric/electrostrictive 
layer of the multilayered member for constructing the 
piezoelectric/electrostrictive element make contact with 
said thin plate section. 



24. The piezoelectrics/electrostrictive device 
according to claim 22, wherein one of ends of said electrode 

7 

2£r f\Q layer is formed at a position not including at least said 

fixation section as Viewed in plan view. 



25. The piezoelectric/electrostrictive device 
according to claim 18, wherein an end of said multilayered 
25 member for constructing said piezoelectric/electrostrictive 

element is formed at a position not including at least said 
fixation section as viewed in plan view. 
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26. The piezoelectric/electrostyictive device 
according to claim 24, wherein: 

said object member intervenes /between said open ends of 
said pair of thin plate sections , /and wherein: 

(1 - Lb/La) is not less than 0.4, provided that: 

La represents a shortest distance concerning said pair 
of thin plate sections between a boundary portion with 
respect to said object membejr and a boundary portion with 
respect to said fixation section; and 

Lb represents a shortyest distance of distances from 
said boundary portion between said thin plate section and 
one of said object member and said fixation section on which 
said multilayered member for constructing said 
piezoelectric/electrostrictive element is not formed, to an 
end of said electrode film. 



27. The piezoelectric/electrostrictive device 
according to claim 26, wherein (1 - Lb/La) is 0.5 to 0.8 



28. The piezoelectric/electirostrictive device 
according to claim 14, wherein ^aid thin plate sections is 
composed of metal. 




29. The piezoelectrdc/electrostrictive device 
according to claim 28, /wherein said thin plate sections is 
composed of a metal plate subjected to a cold rolling 



- Ill - 



process . 

30. \ The piezoelectrlc/electrostrictive device 
according ftp claim 18, wherein an adhesive, which has a 
-thickness of\not less than 0.1 \xm and not more than 30 \xm, 
is allowed to\intervene between said thin plate sections and 
said multilayered member for constructing said 
piezoelectric/elqctrostrictive element . 

device 

is composed of 

device 
is composed 

33. The piezoelectric/eledfcrostrictive device 
according to claim 30, wherein an\ underlying layer is formed 
on a surface of said multilayered member opposed to said 
thin plate section. \ 

34. The piezoelectrlc/electrostrictive device 
according to claim 30, wherein one or more holes or recesses 
are formed at least at a portion of saia thin plate section 
at which said multilayered member is formed. 



31. The piezoelectrlc/electrostrictive 
according to claim 30^ wherein said adhesive 
organic resin. 



32. The piezoelectrxc/electrostrictive 
according to claim 30, wherein said adhesive 
glass, brazing material, or bolder. 



V. 



# 




i: -a? 
Ill 



35. The piezoelectric/electrostrictive device 
according to claim 30, wherein jLt least a portion of a 
surface of said thin plate sectjion, on which said 



multilayered member is formed. 



is a rough surface 



36. The piezoelectric/electrostrictive device 



according to claim 14, wherein 
thickness of not less than 0.1 



is allowed to intervene betweer 



at least said fixation section. 



37. The piezoelectric/electrostrictive device 



according to claim 36, wherein 



organic resin 



an adhesive , which has a 
\xm and not more than 30 \xm, 
said thin plate section and 



said adhesive is composed of 



38. The piezoelectric/ele 
according to claim 36, wherein 



glass, brazing material, or solder 



ctrostrictive device 



said adhesive is composed of 



20 



39 . The piezoelectric/electrostrictive device 
according to claim 36, wherein a stick-out shape of said 
adhesive, which protrudes from an opposing portion between 
said thin plate section and at least said fixation section, 
has a curvature. 



25 



40. The piezoelectric/electrostrictive device 
according to claim 36/ wherein: 
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an object member intervenes between open ends of said 



iP 



pair of thin plate sections, and wheirein: 



at least an angular portion 



said fixation section 



opposed to said object member Is chamfered 



is 
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41. The piezoelectrijs/electrostrictive device 
according to claim 36, wherein: 

said thin plate section is manufactured by means of 
stamping for a metal/plate, and wherein: 

a burr, whic^is brought about by said stamping, is 
directed outwardly. 



42. A method for producing a piezoelectric/ 
electrostrictive device comprising: 



a pair of mutually opposing thin plate sections, and a 



fixation section for support 



and 




^aid thin plate sections; 



one or more pie^ejLectric/eJ^^fer-ostrictive elements 
arranged on at least^one thia^plate section of said pair of 
thin plate sections, said metnod comprising the steps of: 



preparing a plurality of 



least said thin plate sections thereafter, said 



thin plates for forming at 



piezoelectric/electrostrictivje element, and a support 
substrate; 

securing said piezoelect ric/electrostrictive element to 
at least one of said thin plates by the aid of a first 



adhesive; 



securing said plurality of 
substrate by the aid of a secorn 



thin plates to said support 
adhesive to manufacture a 



master device block including sqid plurality of thin plates 
disposed opposingly; and 

dividing said master device [block into a plurality of 
chips to manufacture individuals of said 
piezoelectric/electrostrictive devices * 



43. The method for producing said piezoelectric/ 



electrostrictive device ^et5r^n^j\to claim 42, wherein: 

when an object member intervenes between open ends of 



said pair of thin p y late\ sections^of-^said 



piezoelectric/electrostrictive device 




said support substrate is a rectangular annular 



structure having a portion to b3 



object member thereafter,! and a 



said fixation section thereafter . 




be produced; 



d into at least said 



ion to be formed into 



44. The method for producing said piezoelectric/ 
electrostrictive device according to claim 42, wherein 



when an object member does 
ends of said pair of thin plate 
piezoelectric/electrostrictive 

said support substrate is 
structure having a portion for 
and a portion to be formed into 



thereafter. 



not intervene between open 



sections of said 



device to be produced; 
a rectangular annular 
supporting said open ends , 



said fixation section 



* 
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45. The method for producing said piezoelectric/ 
electrostrictive device according to claim 42, wherein said 
first adhesive and/or said second adhesive is organic resin 



46. The method for producing said piezoelectric/ 
electrostrictive device according to claim 42, wherein said 
first adhesive and/or said secpond adhesive is glass, brazing 
material, or solder. 



47. The methodyfor^ produ cing/ said piezoelectric/ 
electrostrictive device\ accorcLipg^Eo^tolaim 42, wherein said 
thin plates and/or said \ support substratle is made of metal. 



48 . The method for ^producing said piezoelectric/ 
electrostrictive device apcording/ro claim 42, wherein: 



when said step of dividl] 

' ~— V'" 



g said master device block 
includes a treatment for cutting said master device block 



49. The method for prod 



electrostrictive device according to claim 42, further 
comprising the step of forming an underlying layer on a 
surface of said piezoelectric /electrostrictive element 



along predetermined cutting lines; 

said cutting is performed in substantially the same 
direction as a displacement direction of said pair of thin 
plate sections. 



acing said piezoelectric/ 
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opposed to said thin plate before securing said 
piezoelectric/electrostricti/e element to said thin plate by 
the aid of said first adhesive. 



50* The method for producing said piezoelectric/ 
electrostrictive device according to claim 42, further 
comprising the step of forming one or more holes or recesses 
at least at a portion of saajd thin plate to which said 
piezoelectric/electrostrictive element is secured. 



51. The method Eor producijag-^aid piezoelectric/ 
electrostrictivet device ac^afrding to claim 42, further 
comprising the step roug«ien at lea^t a portion of a 
surface of said thin plate :o which/said 
piezoelectric/electros trictlve element is secured. 



52. The method for producing said piezoelectric/ 
electrostrictive device according to claim 42, further 
comprising the step of forming a curvature for a stick-out 
shape of said second adhesive protruding from an opposing 
portion between said thin pLate and said support substrate 



53. The method for producing said piezoelectric/ 
electrostrictive device according to claim 42, further 
comprising the step of chamfering mutually opposing angular 
portions of said support substrate of said master device 



block. 



54. The method for producing said piezoelectric/ 



ass. 



electrostrictive device according to claim 42, further 
comprising the step of : 

manufacturing said thin jflate by means of stamping for 
a metal plate, wherein: 

when said master device block is produced by combining 
said thin plate with said support substrate, a burr, which 



is brought about on said thin 
directed outwardly to produce 



plate due to said stamping, is 
said master device block. 



55 



A method 



electrostrictive qeviqe compafj. 




iira-^oiezoelectric/ 



sing : 



a pair of mutually opposing thin/ plate sections, and a 
fixation section for supporting said thin plate sections; 



and 



one or more piezoMiercfric/electrostrictive elements 



20 



25 



arranged on at least one thin plate section of said pair of 
thin plate sections , said method comprising the steps of : 
preparing a plurality of tlhin plates for forming at 



least said thin plate sections 
piezoelectric/electros trictive 
substrate; 

securing said plurality of 



thereafter, said 
alement, and a support 



substrate by the aid of a second adhesive; 

securing said piezoelectric/electros trictive element to 



thin plates to said support 
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at least one of said thin plat 



adhesive to manufacture a mast 



es by the aid of a first 

er device block including said 



plurality of thin plates disposed opposingly; and 

dividing said master devj.ce block into a plurality of 

I 

chips to manufacture individuals of said 
piezoelectric/electrostrictiva devices . 



56. The method for producing said piezoelectric/ 

el6 ° tIostrlotl7B --^T^ to olaim 55 ' ™ : 

when an object ^member intervenes between open ends of 
said pair of thin/plate sections/ of said 
piezoelectric/electros trictiiv^devibe to be produced; 



said support substrate is a rectangular annular 
structure having a portion to be formed into at least said 



said fixation section thereaf te 



object member thereafter, and a portion to be formed into 






57. The method for producing said piezoelectric/ 
electrostrictive device accDrding to claim 55/ wherein 



when an object member 



does not intervene between open 



ends of said pair of thin plate sections of said 
piezoelectric/electros trictive device to be produced; 



said support substrate 



is a rectangular annular 



structure having a portion /for supporting said open ends, 
and a portion to be formed /into said fixation section 
thereafter. 



58. The method for producing said piezoelectric/ 
electrostrictive device according to claim 55, wherein said 
first adhesive and/or said second adhesive is organic resin 



59. The method for producing said piezoelectric/ 
electrostrictive device according to claim 55, wherein said 
first adhesive and/or said seqond adhesive is glass, brazing 
material, or solder. 




60. The method fpr proc.ucing said piezoelectric/ 



electrostrictive device according to claim 55, wherein said 



thin plates and/pr said supp* 



substsrate is made of metal 



61. The method \f or producing safid piezoelectric/ 
electrostrictive device according Jto claim 55, wherein: 

when said step of divid Lng^said master device block 
includes a treatment fEJr cutting said master device block 



along predetermined cutting 



Lines ; 



said cutting is performed in substantially the same 



direction as a displacement 
plate sections . 



iirection of said pair of thin 



62 . The method for producing said piezoelectric/ 
electrostrictive device according to claim 55, further 



comprising the step of f orming an underlying layer 



on a 



surface of said piezoelectri 



opposed to said thin plate before securing said 

J 



s/electrostrictive element 
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piezoelectric/electrostrictive element to said thin plate by 



the aid of said first adhesive. 



63. The method for producing said piezoelectric/ 
electrostrictive device accorlding to claim 55, further 
comprising the step of forming one or more holes or recesses 
at least at a portion of said thin plate to which said 



piezoelectric/electros tricti-vi 



e element is secured. 



64. The method 



electrostrictive d 




said piezoelectric/ 
laim 55 , further 



comprising the step on roughen at least] a portion of a 



surface of said thin pSLate to 



piezoelectric/electrostrictiv 




which said 



element is secured. 



65. The method for producing said piezoelectric/ 
electrostrictive device according to claim 55, further 
comprising the step of forming a curvature for a stick-out 
shape of said second adhesive protruding from an opposing 
portion between said thin ple.te and said support substrate 



66. The method for producing said piezoelectric/ 
electrostrictive device according to claim 55, further 
comprising the step of chamfering mutually opposing angular 
portions of said support substrate of said master device 



block 



J 



67, The method for producing said piezoelectric/ 
electrostrictive device according to claim 55, further 
comprising the step of: 



manufacturing sai 
a metal plate, wherein 



when said master clevic 



said thin plate with 




te by means of stamping for 



k is produced by combining 



iort substrate, a burr, which 



is brought about on said thin plate due to said stamping, is 



directed outwardly to produce said master device block 



